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(54) DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce color separation and to 
reduce a color change by providing a field of a W color in addition to 
the fields of three primary colors R, G, B. 

SOLUTION: For obtaining the field of a white color (achromatic 
color) in addition to the fields of three primary colors signals, one 
frame is formed by total four signals of primary colors signals of R, 
G, B and a W signal consisting of a luminance signal by using the 
luminance (Y) signal (W (white) signal). The R, G, B primary colors 
signals and the W signal by one frame outputted from an RGB 
separation circuit 1 are written in B, G, W, R memories 3a-3d of a 
memory part 3 of a FiFo type in frame image after being converted 
into digital signals by A/D converters 2a-2d. Then, when they are 
read out, the R, G. B primary colors signals and the W signal are 
read out successively, and are converted into analog signals by a 
D/A converter 4, and a surface successive signal B that the fields 
of the primary colors signals and the W signal are formed 
successively in order of e, g. BGWR in one frame is generated to be 
supplied to a CRT 5, and the image of the BGWR is formed 
successively through a liquid crystal shutter 6. 
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Ja±C Buie 3 /^feS:^ < (fiHe® 7 ^ K ?£}f A LT 
S c i: dST- 1 S <t 5 tflf^Jt Ufc c i: -r SSji^^ 

So 

g. 

s J: 5 {c sijffl ^ n-ri ^ s c i: «!Rf es -r s a*JH 2 X 

[0 0 0 1 1 
[0 00 2] 

(Cathode Ray Tube - • • CRT) (CR. G. B^fe{c 

?«Hic.-rs3*®m^^br-AS:i9;(^^-r, cn^co^^if- 

>^^x-m^t:m.^m7nir^i>(Dt^ 3m(D'hmcD 
eMfSffl/i*;ufc^ag3!pf,aii^$nfc3fc^<£ R GB 3 

'&:oTi>s, L*^L. ±i3Ut^^r^vffl^^iCffliii^«^ 

R, G> Boetm^-a-. cn?)3*jco7-f 
h-mmx-m^ti^miSLmsnzjit) itt^©*7-ii[«* 

as -r 5 .t d tZ $ fe V ^ (9) S ffijig JJ. J5; ^ ^ ^ 

So 

[0 0 0 3] BSffiiRlcR, G. B CT i: ® 7 ^ K Bfii 
^ilCT-tSjftffli'i'y^' (Liquid Crystal Shutter- 



• • LCS) Ht^mt^m^tlXtif). zcommi^^v^ 
M5;^«S;CRT0g^fflgp®iJ®t^^LTIS{t, l7-f 

— -'I'KrhicR, G. B®v%-r*xA> 1 -^^weo^tci^** 

JIHJ*:R» G, B©^7-f— ;UKill|fe<£f#sci:*5T-# 
5o 'feAv. C®«^CRTfttR. G. Bri:tjl«fi&-r 

^ o 

[0004J 06(iffilia';i^2Cfc:tj(tSR. G. BCTi: 

ticb^H? (a) {c^^^^^T^r^5J;^k: 1 7U- 
A*si/6 08>i:**V-CV>Sli*«*(i*A«. *rRGB 

A/D3tMgf2 1 a. 2 1 b, 2 1 c»CJ;^T-ftl-ea 
v^S'*^';i/«^(c^^Ufe^{::. — HpiFoMo^^ ygp2 

2®R^^i;22a. Bp<^'J22b. G^^>;22c 

fr-fti-etitfiitf ctdtcrs. 'jgi52 2 *^^. 

HJU*fT7^^tt. «a*'^®0!I*«3<g©afiT'RG 
B^/ifeft^trliiJjM^ViaibT. D/A^J^#§2 3T-r 
:^D^^a^(C^|^-rsCi;{c:j;»3. 07 (b) t^.^tv 
T S J: -5 !& 1 7 U — A t R G B ® S-jSg^M^® 7 -f 

[0 0 0 5] l2I8tt±|BbfcJ:d«:^^i'i'>y^jfc^^ 
* H ^ . 0 7 Jc ^ b *: SJg ^ C tc; J; o T lift % JBfig 
■r-5«^^g0^SjEdo^J4:ffBS{c5^LTliSo 08{Ct5V> 
TCRTl Htm? (b) C^bfcS/Me«^®»jST- 

sjiHiRe^ c ^m^r?>mm&<D?smm'sxi> 5 . c® 
CRTi 1 A»e)^^lltbfc^fc^±^OB^J;l^{ci3g$n■c^^5 

-iiiife*^fiersc:i;*s-etsj;atc>5:-3-rv^3, c® 

8 1 8^. Pb< 4 6 3 5 0 5 1^, 5Ht4 61188 

9^«tc^?,*vsj:atc^ ii^^e®>t*isi@-rs357 7- 

Tlcm^?>JioiZ:fy^—my6Wi.l 3. 15,<gjfc«17 
SV^ftg-fe;H4s 16S:^t^■r^^S. 
[0 0 0 6] *7-<i^«13, 15®P^, RViJ7- 
<S^1S1 5. IgJttel 7®iafc:ttfSS-fe;H 4, 16*s 

iHa^^^T^^So fi»J;?.«. c®J©^®?«g-b;n 4 . 1 

•r%te*.^®<iiS?ffi<£ 9 0° (iis^Hi-, mmtfiTi-y 

t^tlX^y^t^izlt. ^tt>:t}7-Mytmi3. 15X 
^^^Oii«ffii:^rn&e®Jl5*9 0° ii^^-li-SttSS*^ 
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.[0 0 0 7] Sfe. HUlBUfcffi)li»«^CttPlKBlHlBSl 

|Biw«^^*iffli±;$nSo $<JiWlHl8S 1 9 
fl«ltlllSSg|5©$iJ{ai4fT^ d iicD-e g a J: 5 j;«jg&* 

[0 0 0 8] LCSffil!lllBS2 OttlRl«B«^A»e.lKfi6ffi 

[0 0 0 9] J>;tia9 (a) (b) (c) tUfci^VN. 
So 09 (a) ttRJt, 09 (b) ttBJfe. 09 (c) 

^*G)fe*I®s^^f^^Tv^at)tffi*jJ^LT*^^). mm (a) 

(c) ®^#ittSgA5)IS»:«S'3jg$nSCi;lCj;o 
T R B G©ffi)lii>:iC cfc t) * ^-H^SJi^fief S C i:ASaI 
tit::**. **Jx cne>®S®A-7— fi^ttSl 3. 1 

5. mrm±m. \ 7{cttzk¥Svsifi©iiMs«i{i^$n 

[0 0 1 0] *fc. 09 (a) (b) (c) ■C-tt*^— 
1 3 s 1 5 aVffiJfclR 1 7 «-0iJi: LTaTC^> 

• *7-<l^ttgl 3 • • • zkVd^tai 3 aA^^>{iG 
it. Ritt^. ifcSim^ffll 3 b*>?,{±R^te. Bit*s 

• * v-<gj»ttS 1 5 • • • TkJpjiJteWl 5 aA>f.{iR^ 
*^ SfcSifiii^felltll 5 b*»f>ttG^. B^fcASSja-r 

• tg^« 17- • • Sil(iifcfi£^CD)te®*'4a3Sr-5o 
[0 0 1 1 ] #ij^«0 9 (a) t^N^tLTV^5cfc^{3. 

(ijttsi stcfijjg-ra. ^bt. ST-tt 

CCT-ffig-b;H 6tt::i-7i:$nTV^SO-eAj|tb&Jt 



tt9 0' dtS^cn. SiHBM5tfi4:«:ofeRM5*sffl3?tffil 

7*jS3i-rs<koSC%S. 

[0 0 12] *fc09 (b) {C^^^^^tV^SJ;9{C. 01J 

^(i, sosinsjtefiiisaiabfcRjfcx 

Bjfc. ^il57X¥(i^fcip|!l4^jibfeGJte. Rit\tWLB'^)\^ 
1 4S:^®*Sji5ibT*^-{iitetRl SlcStl^rs. 
•^b-C, *7-(i?t«l 5t:-J±SiHiit«A^e)»±BAO 
i^dAS. *fe7k¥{i3tllllA»?>ttR3t©««**«a3ab, ^f?)JC 
Bit. Rjfe{±:t>i:$a-CV'.SM^-fe;H 6 4:^©*^ 
iijlf acihi:*^. -ebTSBiiJfcfiK^T-feaBifc© 
i«<^A«<i*« 1 7 ^aia^S «t -5 5o 
[0 0 13] ^fc09 (c) ^c5^^^i^•r^^S<k3(c. fi»J 
:t«JS^-b;H 4AS3I-7.' ^SS-lr;H 6 A«;t >-efeSJi 
3©SiHi3tffi4SJibfcRi!6. 

^^Tv^5^ss-fe;n 4*ii3®f scfc-edMs^^Asg o 

° (i?SbT5!7 7-(i?fctRl 5tSiJ^-r-5. ^bTx *7 
-<S5fc«l 5tC*V>rttS«ii3teifiA>6J±G^©*«iiAS. 
S fe7j<¥(i^iSA> e>ttR3fc©5!<'A5j2:© b/ ^ ^ t G^. 
R>t^i:t>i:^tlTV^5^Sffl•fe;H 6 4-€©S*jiJit- 
^ bTSiS<l?tfiK^-e&2.G^t©*^^As<i 
1 7 Siaiil^S J: 5 1 
[0 0 14]^^!). 1 7l/-AF*3-^?8tg'>-\'U'^'*^ 
1^ 1 2 J:o-rjliR*tiSfe©JiBfftt0 1 0 {cs^^ixT 
V^SJ;•5fc^t*, 010 (a) 1 

2icj;-:jTji«?$ttse©)ii)?. 010 (b) \tmm^ 
;n 4©*>/3t-7. 010 (c) {4JSg-b;n 6©3r 

V/^r-^^fegxbTViS. ■r*i:t)T&01 0 (c) tg^^il 

■r-5^i:lcib, 01 o" (a) (c^^$^^tv^S J:d 
n7U— A. n+17U— Ax n + 27l/— A- • • i: 
idJCl 7U— Art-eR. Gx B©#6©li}B4a 

$^t-S^i:AST-^SJ:o ^tJ. mmi^'v^^/fit 

^mi 2tcMV'>6n-5»^-fe;i'©g!itt±sabfe2«cCKa 

^^ns*.©-ett3&:<> $fc*7-<Bit«l 3. 15C 

M bT t fl6©fe*ffl««>^*3-a-T«fi8r a J: d t-r-s t 

[0015] 

tflWAs/5¥»lbJ:-5i:^a^ffl] fcd^t?. ±IBbfeffl 
]IR«U:3!r^T-{iS (W) ^(DmmtB.. G. B^e©^fig 
^cJ;»3^#^,^^a©TN «fj;i«afe©'>^' > H'i'^©tl«: 
A«W:t «iiiS±*;fcA»^>eJc^¥ < ^i!JbtV^S®^, 
«J»#®«)ISi^i»©t»e»A»gF-^x Rs Gx B®^i7^- 

>)u K®iii^ASRfP^iic J: -pTSiBStceT -rn-r b^ 3 

iltcj; !3^it)(l'®i^«:©Byffl!lSV^fiat:aJ-:ti+fflfeAS« 
JxseSimi: l> 3 bt b * 5 « 
[00161011(a) (b) (±c:©feSiJiX«:^SC6«J 
fc:^xt-0r-feS. eeiiRGB©-&fiK{cj: »)f#etLS© 
T-v a^^i^^^:A»l^Iffl^ce)^bt^i^i^2.®^fi^ 17 1/-a 
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^ n?) fc <k T iiiftfiD UT L * a . 
[0 0 17] ^e>(z. mmm(D^mit^mviz^^nx 

So^-os?), ziix^ifimmiztj:*)^ m^itmi i (b) 

(G) , i/r> (Cy) moi^ffi, *fe^5#J{CVi;i 

>^ (Mff) . m (R) ^®feiS]sn^ije±mii*^®A 

I ■> 4» CD T- « ^ < o T b S 7 o 

CO 0 1 8] Sfev 4. 1 6CD0IJ;i«;t>«p 

[0 0 19] ®^^^^T^^5J;e{CR5fe©7-^ 

ttSihtcSCDT-. R^fc®7-f-;uK{rBedSiiebTU 
* -5 o S fclBi-ffJcGfecD y ^ —)\, K {ctJV^Ttt^ft^■b;^ 

t?ttjftj|-fe;n 4, 1 eA«i:t,fc2r->tt!!Sfc;«:»)Gfe«D 

KrSif&H^^fia c i: tfT? $ «t ^,^ fc ^^ ^ F^a^j^ij ^ 
-5. 

[0 0 2 0] 

® §512 3 m < P^feO 7 -;u K ^ }f A L T ffljli 

[0 0 2 1 ] 1 7P-Art{ci3t>TR 

GB3;^e®3 7-f-;UK{c:i(jD;t, Wfi, X{±RGB3 



CO 0 2 2] 

Mdi:^A(omfn^m:iziH-fZR, G, Bmo:>y -i —)]/ 

S -TB GWR^fflilHlss 1 1 tT^^CDfi^^aatc J: 
*)x fe/i^O:^■^ilS:^f^i:^^R. G. B©3J®eit#$^ 

^T?>.^ ^tz:^mm<Dmmx'it. sm&m^oy-i- 
m (Y) (w (a) m^)^S:m\.>xmmR. g. b 

©KfefS^i:, ffa«^A»e)'5:-5W«^CDff4fliOfi^ 

[0 0 2 3] RGB^SK(I|BSi*»f,tb:t;$*tfc 1 7U- 
A^0R, G. Biie«^i:W«^ttA/'D^mS2 
a. 2b. 2 c. 2dk:J:oT-ftl^n7'i;^;i/M^fc: 

'JgB3®B^^ U 3 a. Gp<^>;3b. W^^iJ 
3 c. Rp<^ y 3dt«3itfJ;otcrS. ^bT. ggi5(L 
aibSfrp^^tt. Sii«5»^O0»Jitf 4fig®jgjR7?R. 
G. Bgfe«^i:W«^4Jliefcg|55(LffibT. D/A^m 

1*1 J^fHi « B G W R ©IW^Jieft^ Wfl^CD y — ;p 

^•ASJi^^:^^^^^T^,^sffl«^)^:m^B*^^^^ns. 

©®*iiR«^B*CRT 5 k:ttif&bT:>fc^.-B-M^>>i'>;; 
^'iK^^e ^^^CiifCJ: »J BGWRCB^dJJiyjjgjgX 

Sh^tt. 7^;i/^'{3j;oT^^^ilfc3/fecD^J5)te 
t U T T- «: < ^ ® ^ ^ -r a * a i: b T Sg^ T 5 

[0 0 2 4] »:tH2 (a) (b) (c) (d) Rum 
3 (a) (b) (c) Eltl^LfcJggi' 
i'f 4'>fe^lS6tJ;SB. G. W. R^ecDjlS?C■^^^ 

:f3^-m^m7, 9. 1 isufjs^i/-v.'^:5'S:«fi)<;-rs 

2tic®f«S-b;i/8. 1 0{CJ;^-CffiJ5E^*tTlr>S. 02 
(a) ttB^. E2 (b) ttGjfc. EI2 (c) (iW^fe. 
®2 (d) «R^fc*s3i^R^^tT^^5ttSI<£^u■r:fe^). 
|BI0 (a) nm (d) fflttJ#xtt^*sjlii»!*it)Jg^itS 
c: i: t J; oT B G W R offijisefcfc: J: t) * ^ -H^^fejl^^ 
T?>ztifi^!mizt3L^, CtVf>CDl2|©*7-li3te 
Ifi7. 9. 1 lit^i.lzmSlZv'^LtciJ^—m^mi 3, 

1 ssvs^iE 1 7 tmmicmmRuA(.¥(Dmift$6ifim 

[0 0 2 5] III2 (a) (b) (c) (d) T-« 

*7-(i)fc|S7. 9. 1 Itt-^JilUTWTtC^-r^^tt 
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* « L T O -5 ^ i: U T tJi ?B-r a o 

(00 2 61 ^fts *«ll^>y4'^te^i^6{::fflv>6ixa 
<. *fc:^v-{iJt«7s 9> 1 l®#tt{CKbT4)ft!l 
5. ■ 

[0 0 2 7]^Ji«H2 (a) t^v^nT^^■5J;3C. 

T SjTS^-b ;V 8 * -e© S S j®3§ LT * 7 9 

ttB^fc©**s. Sfezk¥li^«lA»^(iR3teO»AS»ja 

?S[^-fe;H 0K:Sij;^-rsci:i:5&:So €bTlftS-«r 
;H 0 >^:$n-C^^ S®T-B)fe. R^ttt^COSSit 

3ib-r*^-(g^«i ijcai^b, cc:-T?7k¥iSitefao 
R ^*5SBf $ n B jt® isaat- -5 <t a c * * . 

[0 02 8] Sfe^2 (b) {c^$^^-tv^S J;a{c. fiai 

it. (i3fe«7<!!)Sia(i3t$fl*ajab*:R^, G 

^fcx BJt5t;f7k¥(i^iW«:j®3ibfcB?te{i, :i->t^1x 
T v% 8 4 -^-CD s $ jfiji b T * 5 -d Jt« 8 

si^-ra. -tb-r. *^-«?t«9-cttsa(i*$fi*»'£. 

(4RJt. Gjfcx B3l6*53iiib, *¥(iJfcJ«^OB^teJ4C 
C-r-jt»f^tV5o Sil(iifcW^jgiSbfcR*> Git. B 

3fctt;r7i:$nTv>s^sa-b;i' i o^sii-racifctcj: 

t)(i>t£S^*s9 0* iiJSbtA^-igJteftl ICSiliib 

fcR?t. G>t. B3fc®at.7jcJp:)&iaik:<@iio^fnfeG5teo 

[00 2 9] *fcl2I2 (c) tC3J^$n■C^^-5J:■5(C, m 

it. ^7-m^m7 (Dmms^m^mmLtzR^. g 
Bit, st/7Jc¥^i^tffl4;s^abfcB^ttt^^®^r;^8 

*-?©$*iiiabT*^-(i)l6tR9CSiJ3i|-rS. b 
*7-(i)tetg9TJ4SiHi^M*^t.ttR3tex G^. 
B^iSd^SiSb. *fe7j<i¥(i3t$il-t-ttB^t*sigMT^tt-5C 
ilklJStS. ^^>t:R^t, G^t. B3fc{±2|->i:^FntV^a 
*RIHr;n 0«*©*Sii)a-rsci:k:3S:SO-C-, R 

it, Gjfe. Bite, o^uw (ee) 3tAs*7-isjte«i 

[00 3 0] *e>»c02 (d) ti^*tLTi\aJ:-5{c:. 
0«lx.(S!8?^-b;U8*s;i->s »ft^-t;H 0*S3f7T-&a® 
:<J7-ii>tffi7©Sia{i^«*iSjlbfcRifc. G 
M5> BJtx Sl/'Tk^ditlfiiSiibfcBJttt, :tyt& 



0° (iiSbT:<j^-(i>t*g9 tcsui^-ra. -ebT, *v 

-(i)fctS9T-{4SiHiJ\5lflA^^«B^tOi!*^A^ Sfc7k¥ 
(i)t«J*»^<±Rjfc©«!<i*sj25®b. ja^S-fe-'H OlCiOiS-r 

i>zt.t.tjii>, -ebTifta-fe^n o<i2r7 t$ixTv>a 

©•r-djfcjEjE^*^ 9 0° ffiiSbT*7-(Bitisi itcfijji 

b« ^CT•B^ASJS»f^tnR^©^!*ASjgjiraJ:■5{c:% 

a. 

[0 03 11 E3(±02 (a) (b) (c) (.d) iZvk 
b J: d b T MS > >v ^5' m 6 J: o T SIR $ n 

a 1 7W'-Artffl6©jiij¥4iJiwra^5''f 5 v^^ss^-r 
0 3 (a) ttjiiR^faae®j«)?^ ins 

(b) {iJft^-fe;v8©;ti^/:^7ttSi. 03 (c) itm 
gHr;H 0O;t>/3t-7ttSg*^bTV->a. 

(0 0 3 2] ?fi^-fe;V8. lO*0!l;i«ll3 (b) 

(c) JCji^$nTV>a«fe-5»c: 1 7V— Ai*n?;r>/:i-7 
ffiJjaiS-racifctCJ:*). ^J;?.{fE3 (a) t^x^iirv^ 
aJ;diC, n7l/— A, n+l7U— A. n + 

A - • • i:v^^<fc■5fc:B^ G^ W. R©#^5®7-f — ;i/ 
H*>^^a 1 7V-A®iii®*tf aci:*J-c-§aj;5Jc 

5&a. bfc*s^T. 2|s^B^r-(±W^*RGB©^JEjXfe-C 
tt^&:<^ #Jte©fei:bTjSJRt-aci:ASf§a©-r% W 

^ a c i: *J RTtiT- a o 

[0 0 3 3] ^Tx *^B^lCJ:-=«Tll3S$tLafe»lttO 
ffi«tC^V>TSiW-ra. 04 (a) (b) {±*^Mi©J^ 

]^{C*5(^a 1 7l/-AF*)T-W^*5jllR$tvattS§*«iC 

WJc^xt-Ht-feao 5t{c^^bfc0l iT-tt. wit*f#a 

^•cm:*j$tvaJ;dK:bTV>fcA«, *«BST?»iEI2 

(d) {3^bfeJ:dk:w^<£#3*-c-f#ac:i:*5-^#a. 

•r'tt*)*>04 (a) lC^$n-tV>a<fc-5 I/— A{i 

M>TWj!fiAsa:<j$lxai:, §7^— ;i/H©«5^^HI*s 
t*5l5©t©fcitg^bT5S^F^{r;&Si:i: ^F^m 
J: o T ^ b a gj 7 K ©e«^ Asin^ ^ *ifeg6^ 
<4eo<s<a^$tia. XBu^tcMA^{c{'tfin$nae« 

ao bfc*SoTx 04 (b) {C5^$j^T^^^a<^:•5{^^ h5 

'^a«^c%^fe8!l^^©^&^^ev^^^«^P4as^•ra:l 

fiE^^la©T•^EPVT•5^■r^^^®^:^^A»«:i!»#•?»^ s 

« fc $ ^ *j V % T 4> egy n® «^ s (Sili-r a c i: *s-r- 1 
a J:-5 tcjia. 

[00341 «:*,\ BGWR®4 7-f-;i/Kic:i!niiT0!l 

x.«Ye (n) e^®4^p^etc*fj&-ra7^-;bKi£jB 
fiR-raJ;-5t;:t-aci:T-, fiiijnSr^ ?)i::<as«f aci: 
t>Wt6-eS.ao 3J^feS^:)^55;®til3l50"Jt:jt*b 
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